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ПИ ТАСТ ТОМ 


For many decades man has jreameg of the day when 

machines could Eye фт muc^ of his work. In t^is era 
BE computers and advanced technolocv, this aream 1S now 
beccmina a realitv. Connecting comouters to other machines, 
however, is mo? just a simple ratter of runnino a wire from 
Ero to the other. ог бе corouter to pe anie to 
use its Er s mum a IO vas ] f must have some way to 
Ге 115 sianals irta a form that 1s recogrized by the 
Chine it сз отого тс. ras is where tne interface 
Becomes 3911 ırorrtart, 
Ат interface is a nece ої eNnuIictrert claced in the data 
oath between two devices, Its nurcose is to геаггапсе, 
во! эта, ог ckarce the speed о" this data to meet the 
needs of one or poth^ devices. In other cases the interface 
is used tn convert data from an analon to digital (A/D) or 
И Са! со analoca (Г/А) fore, or horn. Interfaces of either 
tvpe ranae NEC о ЕК ГУ fron ag тел integrated circuits to 
the use of tricroorccessors. "ost, however, fall in between. 
[ors thesis discusses the design ага construction of an 
interface in tnis middle class. Here, the computers are the 
КЕБ 1 2а lechnologv ^Airboroe Concuter (ATAC) minicomputer and 
ВО Tachnoloay Inc.'s «IWN-1 microoprecessor. Theyr ges! 
Шо proc2ora" and orocess outouts *го- a diaitallv tunable 
ins Jorknsen AJ-RABRa, 


The two comeuter svstens arrive at their доа1 by 
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different mears. The ATaC uses a closed loop with the 
meerator К сутте 13) wn|le the KIM-1 excludes the operator 
more executing ifs procaram (Fiaure ib). In the АТАС looo 
ШЕБ ocerator actively controls all communication between the 
computer and receiver. In this wav if is possible to 
 епотау Information Мел "па recejver op the video display 
апу time except curirg a scan (see Chapter V). It also 
Beovides cauic« reference to the data tn he sent, the data 
last sent, and latest received data. This was invaluable 
шта сегсписсіт-с. From tne terrinal it is also ocssible to 
adjust avatlable rarameters 25 necessary to meet any 
requirement. 

Целе | “=: foes mot Airectly excharam dımital voras Wits 
the receiver, (а из e cn anoess dia talt deta for analoo 
Miata. Tmis ares not Cra ide a feegtack looo that includes 
mee operoatcr. Once hanun, еһе КІМ-! ргоагат selects and 
Nenas data words to t^e receiver and crocesses tne analoc 
meres received until the orogran comes to an ena or is halted 
ШИЕ 2 ггегассг. Direc? information 15 not available to 
Beterrine wnen ог ШӘР GS ока ка! word has been sert or 


Сеј чеа соггес? іу. 


ЈЕ 





Ке етапе есошпкевеој durina the desian and construction 
of tne intertace ana their solutions are shown in Table I. 
[mee tris instance sianal level eorpatacı lurv was not a 
problem because the I/O from the receiver, the interface, 
and tne two computers wera 311 TITU осте levels and, 
therefore, matched. It is Felieved that these oroblems are 


 Еугтса! list that may ba encountered when interfacing. 
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Figure 1 
Computer Control 





PREBEEM SOLUTION 


l. Noise on the ÁTAC 1/0 ее of Sehottky Circuits 

lines. reduced or eliminated tie 
noise. 

EE Different clock rates 2. ATAC; converted paralle! 

of the corouters and the со Ио ен бо serial form. 

receiver, and different Otel; muse? interroptr lines 

data word lenaths. to slave the KI"^-] to tne 


receiver S Clock. 


КГ ту са 2. Identifier receiver 
ел носе "уи the ónitor Gcec« 
output. је crovided = culse 


which siaqnaleo stathlie data. 


ПИК про С у па data to the це ое со ес сг buffers 
TAC. were исеп 6 Sink fhe required 


cCumremtufter Broder data transter, 


5. Switchina between the SN oe cars. ang Duffers 
АТАС and the KIM-1I. were used to switch Fetweer 


tae Two commuters. 


Џез о | 2 


ео) ете and Solutions 
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ШЕГЕ КЕСЕТУЕР 


ШОО atkins 12:75 viJ-R 849A (HJ) is an HF receiver 
Eesiogned for use in the 550 Khz Loe 5 MHz band. Its 
Beyvantaces incluoe the abilitv to detect and output both the 
AM and РМ IF sianals while simrultareouslv maintainina а 
separate pnutout nf etaht selectable detection modes. Notions 
ШОО эй е to tne seerator irclude different IF banawidths, 
КО л ао > «Е aan, satel ch COn Toe, ana 3 tuneable BFO 
freauencv. o ИЗИ ТЕЗУ controlled and uses a 64-bit 
word С e Pare 2. Пико word contains “fhe 
и огта ог песеззагу to transfer tre f e Gue r" detection 
"0368, РЕ ты, mE ато, REN trenuencv, and signal 
Aena th Both internallv and externally. 

A) | aos aes Ot cuts from the receiver are controlled 
Peet he synchronous, remote Т/0 hoard. This boara is a aated 
Штапстег point Core тела! саба exchanged with the 
receiver, BaGumbcer of control! lines are reeded to provide 
tre necessary demands on t^e receiver. Three balanced input 
Bars and four Falancea outrur line o3airs, plus a around are 


orovided for Ems Durcese, АТ] three inputs ere required 


Hon remote оорга 1с“. Thev are address (or enable. 
Ericger, uec ders incur. ПБ 5а ге5 5 Gair is the most 
ШОШО" ГГ for 1f serves as tre raster "on-off" cubren for 


НИКЕ rermsincer од" the 1/0 pairs. The sutouts furnish the 
ШОО гел clocks (rormand and monitor), sutout data, and а 


Ж- 3 l /гетсісе status. 
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The Watkins Johnson operates or а seauential cycle 
ПУЛС Ано four equal periods and six identifiable modes. 
ће periods reaulate the different operations while the 
modes ascertain tne origin of tne data. laole I! snows the 
EN ractuaomnm Of the periods end modes of the receiver. Three 
Of the Six modes are memorv read and write functions; these 
Bancor be remotely controlled and, therefore, are of no 
eoncern here. Df tne remaıninn three, two are the remote 
Merve and remote passive мөх Тһезе allow the 
introcuction of externra3llv asnerated data ang prevent manual 
 егуепісіот durinc all but one of the four periods. Manual 
ЖЕН О 15 Aavarllarle in ега гетај"173 ence, local. 

Неш r to mamane "ne бата word movement correctly, the 
ШСетумег utilizes а сото Bus or Data rode arranaerent as 
Down in Ficure 5. НОРИС ко operation ov forcing alt 
SS words to rass throauan this rode in the same girection, 
Meearciess of their сгісіп ог desired destination. The 
Merc leéxer controls the imout to the data node. Control of 
mee miulriolexer anc, therefore, the oriain of the data 15 
manaaeg ру the internal modes of the receiver. The 
Шест тџуе 5f oeriod one is to load the receiver  reaister. 
Metre local ana remote cassive modes, the gata word is 
EDU * t ecd from the топе pare) register, through the 
multiplexer and data node, into the receiver register. The 
Meer rerence etween these two motes is in the action of the 
ШӘГа prior Бо Ss tme. The loca! mode оссабе5 t^e data 


word from t^e front oanel storaoe redisters aurina the early 
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Eom of period cne. Пени тог 15 inhibited Gurina the 
renote oassive mode. Ir the remote active mode the data 
word orıainates from а remote device, is shifted bv the 
iB 5no clock throuch tne remote ІЛ) Foard, on to the 
receiver reaister via the multiclexer and cata node. 
БТР е 57 7756 сесопс period 1s scent loadina the 
data shifted durira oeriod one into the receiver storage 
Pegisters. Porn Утта ae < тапа! о гепаћ 15  uodated 
in the receiver racister recara!less of the mode. The RF 


ДИ (1-75 converter fusctians accoraina to tne selected 


Ш 26. In rhe decal rade the PF gain hits ín tne data word 
NS су L/L amnversior of the front сапе! RF aaın 
mont ry | HOG INE сеәтсге modes reverse fnis actior and 


Ж ЕЙ л е Pr Gain 7/2 corverter witn this rata from the word. 
Meer 1115 15 corecelersd, the „ог“ 15 SI re in all modes 
emt of tne receiver reqister, throuan the multiolexer and 
cata посе, and (ATO (те пе рапе | PECTS Cer. If the 
aduress line from the remote device 18 active nigh, the data 
EU and tae renıfar ciock are availakle on treir rescrective 
output line pairs., 

Periods three ana four inhibit movement of the data 
meee. Perind three undates tne front Panel pushbutton 
И 3a1 numeric disrclay. Period four is the only period 
lEEwnich cna3nces ^ receiver mode are allowed. оого па сет 
ШО changes from 3 remote моде "о local, or from local 
ЖЕСТ ІУ to Fencte passive can onlv be accomplished bv 


V 


Messina the aopreoriate rushhutt^n on the front oanel. A 
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Enge from local ara remnte vassive to remote active 165 
оста call; done Ку t^e remote ТИП hoard whenever both the 
ве and te19Ger line oairs are active hich durina this 
его. j ое yemmaderinmenistely reverts to the 
remote cassive mode at tne beainnina of the next period 
nour. The total cvcle time of the recetver is 10.°4 msec 
E56 msec oer period). In arder to chanae modes 
Successfully, it тау be necessary either to hold in tne 
Büshoutton и et athe tracer and address tines high for 
Bo 7.09 rsec (three nericds). те == ешеве that the mode 
Engage demand occurs in certod four. 

X1] gar rums лге avaılarle Шек еоппеск его Ј|, and 16 
ER oun JIU !acsteo on tre hack of the receiver. 41 is rhe 
MES 77" <ornactor. The ather conrectors are all analoa 
Коко. JA is 3 255 «"7 I* siaral of at least 20 KHz 


Bandnjiarn. Дд! ap ЕМ "etectcr moritors Srarorovidegd at 


2? 


memmectors J/ and J9" respectively. JR 1 a redetection, 


ШІ К/Ы2 сепТтег frecuencv TF outnut whose bangwidth is set by 
he front panel. à balanced and unbalanced line audio and 
Both uooer and loser siderand outouts are available from the 
meerocriate pins at J10. The balanced line operates at all 
times. Tne unbalanced line 1s overahle unless headphones 
БГ | сосеј into the frant canel. Тһе lower sidehano output 
15 active when the receiver 15 Па тег о пог РВ 


Detection modes, ana the yocer Sideband cutout vs active 


ШОШ с 15", 058, злс С: љоде5. 





ieee TERS 


/ 
EE ОШ КОО ОО ОО 02 а лс! аға outeruts from the receiver, 


three choices were availahle for further develocment of the 
interface. ОО = "сале то pass the clock pulses on 
пе interrupt lines cf the comouter and, therefore, match 
the computer's tinina to that of the receiver. Or, a buffer 
mews ce constructen to input the Jata serially at the clock 
ЖР ЕЕ С? Me corcuter ara outour it at tne clock rate of the 
receiver, lunc с ы сҮ, Ка ес 3  kufferina arranaement, 
EEUU exchange dara in parallel to fha computer and serially 
Шо (ће receiver, 


ПИ ccs = | ~ eae rma tee “es1an d8c1sSstonm was the 


iD 


ПИО (су and aistrinurion of corouter control аса 2708 
lines. р Е egreGater, the primary objective was to 
Bepees’ 1 9ate thae feasibilityv СЇ соба remotely СОАО fie 
meceiver anc accectina a data word in return. The 
requirements Тог tne second computer, В ес тло бду 
Ec. oe were less strict. Its objective was to tune 
me receiver d4icitaàllv throuo" use of the Vent ac es Its 
Шо, nowever, «as to come fren a A/D converter for 


Breocessina. 





А. АЕ 


ШЕСИ = orioimally desianed to provide EW service 
Marcraft. Yuilt to no real-time analvsis of sıanals, it 
mao егу short cycle fires, ortional microcode proarammings 
ПИ осшо|= _огестло='оп arithmetic as part of the standard 
ШС асе. Al] this, combined wi1th its l5rae instruction set, 
makes the АТАС a versatile and nowerful tool. Althouch саға 
merc De transterrer serially Ру proper огодгаттјпа, the 
НИ КТУ of tre ATAC to -*otn input ana output sixteen hits in^ 
parallel on the PTO (paraltel | а ел а ә шше дш, lines proved 
meme advantanecus. ату nne of the 4740's sixteen recisters 
МЕТ пгсје ог оџ“"рџић fror these lines. не сене Promo r ser ly 
transfer this gata, БЕС РГ Bis must бе auonmented by ап 
Sddress orovirde^oÀ rv the sixteen bits of the "extendeo" 
тес Reaqister (AAP), Another necessary cutdtit 15$ one 
Bst Informs the external cevice when the ATAC 15 ready for 
NE transfer. On the 414C this function 18 corovided bv the 
EUt/O0utcur Гетага (107) line. благо to the tinina 
qiaaram in Fiaure 4, an тео? Command 15 ınırtrıated Dy 
= "га ап address cn fhe XAR lines ana followina this 
adoress with a law on the TOD. This siarifvs that the ATAC 
Meester 15 ready for data. After aporaximatelv one 
microsecond, the ТОП е placed ОБ and the address 15 
memeved. Ourino tnis microsecond the data for the ATAC must 


E tanle. For an outcut command, "ће ХАВ and the PIN lines 


first oresert the adaress ana gata for output. «кек леу 
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аге stable, еке IOD line 15 sat tow. The data is then 
Mmyovleble for arout a microsecond, as before. The TOR line 
is then placed hiqh anc the adaress and gata Are removed 
meom their respective lines, 

NA SENSO Voce ractionm a serial 4501], К<252 1/0 port 
is also availapnle. 8 Datamedia Flite 2500 television 
terminal ма сољлес ес bere to provide the operator with the 
meeessary centrol ard crocrammina capablity for use of the 
mac. Ву procer croarammina and use of the XAR lines, it 
meee cossictie +o transtate eack command far the interface. 
КОШ а cGcemulticlexer сг the irtoerface keard, four of the 
five avaılarle YAP Aorresses were secaratec into sixteen 
берага(г commaras. Өге ОҒ “әс remainina lines anna the JON 
Mere used as strooes (с identify tbe receiver and to 
та f y E cata Ec ег КЕ AA This. Arrangement 
ом: дјела botnm the adequate isolation and flexicle operation 


пестгео. 


EN (НЕ ке] 


The КІ] Ше ot t Re other end of the computer srectrurm 
ШЕП respect to the АТАС. It 1s a microprocessor aesigned 
ОО the "0S Tlechnelrcav linie series “CS6500° Cent ra 
essor Unit. Corolete on a sinale crinted circuit board, 
IO 15 Инес = and easy to prooram. White 
Meme vole time is slower than trat of the ATAC, ift is still 


much faster than the receiver and mare than adecuatrer to meet 


23 





the requirements. Jes r тг!" data came from converted 
F al oo gata Ва леш гел (ре receiver's FM IF output (J9) 
ПОО am external A/D converter, t^e desion for this sortıon 


| | 4 
of the intertace was simoler. 


Бог а О Л | detailed aiscussion of сюе ск е, its 
ШЕГЕСІ іуес, стосггтс, ard oneratina procedures, see Sianal 
сој 61610 ame кта Іт аз “сгоргосеззсг, by LT. Da 
Kosenteraer. 


Co 





TV. THE LNTERFACE 


Ше Veter tace was imaitialiv desianed solely for the 
МАС. eS 59: согџегсбљ ла four АТАС words into one 
receiver word was needed first, im Soccer "о сес: the 
proaram, the comouter, ard the гесејуег together. The 
Simolest and cheacest way to accomplish t^i1s conversion and 
ӨСТІП EM serene саграстітетес of the AAC was to 


ENS 6 5/4-^h3f*t reajeter usinao eic^t parallel-in, ser:|al-out, 


erohtebit ep tr rea !sters. ГО | section was also 
meecessary to orererly Banala this зэка. Tha E XAR 
adaresses were e a N e atra] section to erevide 
Mmeioad cotmands for tre renisters ana to sianal the 


ШСетуег to input the word. 

ВА Stem jm Cormstructiaon was also simple in theory. 
ence ШО з оош ле сас the PITO lines for input as well as 
output, „hat was neened was a connection which would not 
Mmeuerfer with the section alresdav built. The TCs chosen to 
Шо оте the two sections are calles Tri-State. These ICs 
have а "no cutout" state in addi*ion to the normal high and 
ШЕ с” TTL circuits. ШИЕ) ес опис току however, sink ог 
ООО УУ erouch current По ни = се computer "IC hus. А 
КС тог was fourc bv following these ICs “with open 
 Тесісг huffers. "ot only tia trey orovide the recessary 
eer ificatian,s they 203 not dearane tne isolation 


 Ггтапсе of the Tri=States. This second section also had 
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БИЕ Е reaister oyilt from the smaller shift registers. 
NS case? trouah, trev were serial-in>» parallel-out. In 


Eder to revcove t^e ward from tre reqister іп sıxteen-bir 


Sections, the OUtDUts from the SHITE registers were 
were еее. “I sos poseer control 1t was oossible to 


Shift the word frem the receiver goto thas register, and 


EN cter ir to tne PI^ bus in the correct sequence. 


lncresseg corolexitv in tha control section came with 
ENS implementation, A  rethod was neeged to oreyent the 
comouter fam аго tar ras n 3 OES uN 1 ° hag been 
morc lotely Siete mats Tre reqister. Дени лег о а е Сэ е kx 


Semeur fron the receiver жз< узел as a reference to provide 
a pulse TO TS CSTD UTE when skıftına was corplere, 
NS oulse was rositiocnen (ete same time interval as 
period three о! ths receiver. Tne additional nenefit of 
jgentıfying oerıinaT four „as obtained. This meant tnat tne 
МИТ For the tricgcer line to the receiver coula be shorter 
ВС! | meet tne reouirement to occur i^ a portion of 
@eriod four. 

ter corolerien of rhe testira for the АТАС, an 
interface was desianea and constructed for the K[Mel, This 
desian was very simole to implement, since all the necessary 
ШЕ ра: crrcuits waere already BUNT and tested. The two 
comeuters were kent fron i1nterferrina with eachwvot^*er “By 


masta)! lation Ort S есь. Те 51 (СА controls tne 


MU 
2 





address of a multiolexer that separates the lines in the 
Шштбегтасе ссттоп to Coth computers. Tne control section was 
EN -ursoped ratner t^3n riaced on à printed circuit board 
гоу! =  areater *lex'bility, easier maintenance, and to 


- 


Все cost. 


ПЕ COAT ROL SECT [am 


B e heart A f tne interface 1S Во его | section 
ШҮсСІг>с5 5 and о). |ће main ourocase af this section is to 
mecoge апл гопа ceottancrs from thea AL Ane о рога de tne 
По сосгу Circuits te Interface with the receiver. It alsn 
TINS tha circuits far the operation of tne receiver оу 
mee <1м-1. The receiver's outoute are driven hy line 
meme rs which provice camolementary TIL levels. The inputs 
are appliıen ro line receivers which accept these 
complementary [TL levels. Шис interfaca, theretore, ^ad to 
use these same receivers and drivers to be corpataole with 
the Natkins Johnson. 

Ihe SPSI Бел  тошпобес еп the front of the interface 
ase selects the coreuter controllina the receiver. With 
meee Switch ое OO soos ition, а kiah is olaced on pin 1 
ПИК] and mins | ang IN of IC-" 4, Ded is NOW Set Up to 
meamsfer the followins: Пе меза and data outouts te the 
Memerarivers on IC=LL, the tricaner command to oin 2 of TC-Z, 


ana а ] сз 1^ Iu СЕКТ. The РЕКА ine compr etes the 
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TRA 


DIA 


DIR 


ЕТІС 


NID 


EST 
ADO 


DOR 


РСА 
ADDA 
K ADD 
КАО 
KAF 


TRK 


[0] 


[1] 


[2] 


5! 


[4] 


[o] 


(71 


[ros 


[9 


[91 


mu 


А 


Tie] 


meo 


(numbers 


Meer Command 
Peceiver jnput word ane 
Peceiver input word two 
Peceiver input nord three 
Pee ive вои word four 
pto cnitor Clock 

Абел ил сол бог Clock 

АКА = Address об 

ever бис!” word one 
бесе ег оОШЕСІТ чога two 
осей пее осоо ora two 
Receiver outnur word three 
ece’ver cutout Word four 
ШТ ТОТ гез” sianal 
ДА У = елисе со Off 

Daceiver trinaer 

лл ЕК о па [oc k 

КООШ Bh Kit] Conmano Llock 
ПР = псе осе for XING |» бастТасе 
МГД - асау ес ^gdress 

Ce oa ccelyyer ACCress 
K]M=1 - Pecejiver Address On 
МИ БЫ er dress Off 


НАШАО Та осе - Command 


EN оке ке rafer to ATAC AAR comrands) 


Pao ie T7 


Ши К ег асе C ornini List 


ae 





Femmands Fo IC-“WM, luca a4uad Tri-Straterbuffer which 
ЕО to cortrol the “setination of the command clock. The 
МЕС opens buffer one 4hich airects “Ре command clock to 
E АТАС. Тһе ССк7 line closes buffers two and four 
о | тло the cammard clock input to the KIM-1. 

The ATAC Supplies pusscomteol section with Six lines. 
BEEN eses are this AAR pits 3,5,°,9, ana 13. Usina 4, 5, 
МО за 9 ав address lines to оіпе 20-025 of IC-DL, а four- 
to-sixteer gemulticlexer, Sixteen (27) unıaue commands 
Шо је III) меге mage avatlahle. The sixth line, the 1%, 
anc ХАН 1. eme use? 35 Strobes ^r  enaoles тог the 
Benultınlexoer, Во аа able to soecity this 
receiver uniauely, and tre TEP ensured that accresses and 
Meta were stable pefore cassina A command. пеп ооо 
ЕРЕ ЕГЕР 15 аге Том, 17-00 15 noerational and the output 
ре роп91та to "пе address on pins 20-25 is forced low. 
шалу time that either or Foth the two strobe lines аге 
EE ali outouts of Ic-DP are Fela nich and no commands are 
memerated, reaaraless of the activity or pins 20-25, 

А+ i 2: Бле нкесејџег Control Grogram 
Memeoter IV), the ATSC senas commanas to address the 
receiver (АЦП) ШІ РСТ аа for the moritor clock 
EEUU. ADO places a low on ein 2 of (ISE беттігі the 
п о + | со ale fo re inn the DIDA line hidh: This line 
 Уатеаз the receiver's I1/N throuah ICs -JJ, “А, -В, -€, 


and -| |, sc os riera aye, IS Command 15 са<ез tro 
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ШІП / of ТС-Е. Е Ре fli:io-ffloo ana allows the 
Ко ге! ос<е (ос) fm Shift data from the receiver into the 
storace register during every perion two of the receiver's 
pwcle. D MES silso- connected directly to a timina 
РС г. ИО со о гес сег сње oulse described in the 
Barlv oart cf nna sENMcmnmaspter. Тће first Gt -a woe ©) of 
Mos table multivinoratocs, TC-Y (Fiaure 5) is trigaered bv 
the Пето ош == or í [feY Auteuts a guise, interval 


ПИШЕ |“ га jiscram (Figure 7), whitch triagers the second. 


jee secors outout, interval P, is connected to pin 1 of 
ПН. , = N=geatjiyoee«e rags trijnerec, J-^ flio-*lop. ГЕ ЕЗГЕ Е 
wired SO олт "e 1155 се? ог the cu OM nf the secono 


ЕТУ га ог ana reset осу гіттег the the output of the 
E ~“Ultivicrstor or the cormana IR. The outrur eof thvs 
meee tion, oin 15, ео the ТІР; Dim line is 
multioclexea with tne least ӘСІ селе bit of the output 
Ester anc invertec ov IC-H fer use бм the ATAC on line 
EN. 

ЦЕР ош се 15 aciustable throuah variable resistors 
Eua mmers) one and two. Miner tone controls interval 8 and 
trimmer two interval 4, Па effect, teımmer two varies the 
position o f thie. Guise ana trimmer one its width. The 
 Гетегі ano wicth are tre key to oracer operation of the 
mecerface, ВО TIST remain yn сегуса three. Although 
ПС оуегізг inta гегісі four 15 allowaole lt 180 той 


ест гао!е, ага агу overlap ово ‘сег1 со two could cause 
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Figure 7 
Interface Timing Diagram 





macorrect operation. At present, the ВЕР pulse 15 
proarammed for every other Oerrion three. ie allows tne 
receiver to stahilıze between samnles taken bv tne computer. 
if more or less time is dGesireo, the pulse can he set in 
Beery, every other, or every third oeriod three by varyina 
trirmer one, Lreater time between oulses can be achieved by 
S га tne .d/ uF cacac!tor | (hH-7,R) to one of larger 
value. 

hen the АТАС 1< ready to send а word, е loads the 
Not HE cL the) Amierface usina commards MIA, DIB, 
DIC, DID, ana then waits for a hian on the 51! line. „hen 
ШОО 15 lowr Dp ОШ по пе 5110 senes соптапа Raz 
Ee command 15 route? to a senarate monostable 


av inrator. E AAA 07 tiolexer еы The 
EE circuit Provices the tricoer rulse UaV EDA IOT tour 
Aaen Chances the receiver's mode t^ remote active. It also 
KP O| P hicn ta Prevent any interaction with the АТАС until 
Enis Еее tue receiver 5. cerplete, Durirg the 
followina period one, the receiver sends tne command clock 
to the SUE ОО 155 band =44%, and inputs tne 
И мога Сћгоџоћ 105 = 1] ard -LL. Neaanwhile, tne АТАС is 
west ina ЕЕЕ сто Tow aL "hen it does, the АТАС 
Шево the МС qata win 3 DSP command and loads four 
Sixteen-oit HORIS with conrenas ОСА, DOS DOC Sept ep OD 
u the receiver wert is stored in the ATAC, a DSÍA command 
Кееп to pen the MC дате. „hen the nperator has finished 


БИТ ог nf the receiver Control ornarar ann exits, the ATAC 





ее (пе 3nter*ace commands ADF and DSP to turn off the 
eaoress line to the receiver and close the МС aate., The 
Memerface 15 row back 17 A Stand-"y status. 

ОООО ООО <= ос пе interface for operation with the 
ет, the reset button must Се oushea and the computer 
switch placed in tne KIM=1 cosition. и ЕТ о 15 
Шшетаје to RKIM4-1 пое асе сосегаћтоп, апа 15 песеззагу 
Bee of the use cf t^e КјУ“-]1'5 non-maskarle interrupt. 
ENS interrupt DNE EGE swnenrooi2s the KIM=1 with the 
Eeceover's comman- E. Pressina thae peset button places 


„ 


НИК ге“ згу _|<м on пя 5 of  TC-rK, the flic-flop that 


НИ го tne recelver's argress line from the КІУ-1, This 
meas ot s the е ое ата insures Eat Кав соттагра clock 
ЖИЕГІ” 15 Jisaoled tinti! recuirea. Dec -JJ ana -MM now 


Mmeansfer саса from oe it ana imnor the ALAC, The CCK? 
line follows t^e acaress line from IC КК and gates the 
ano clock off ang or at the proner time, when the KIM=} 
ОШ сасу to send 3 word to the receiver, it waits for a low 


с 


от the RLP kurs. This line is connected to the maskanle 
aterruot line. This low generates an interruot and places 
БЕ KIM-1 Estes but согосгет. [his routine provides a 
ernacer oulse fcr the Soa oes пас есите and ourouts the 
Зата synchronously with the commana clock. The difference 
ша егп the ATAC anc KIN-1 ac*1^ons of t^e interface is due 
to the oosıtion ^f "пе st ch, Ilhe omly function the 


MS җәсе seryes ıs to orovide reliable ana compatible data 


to the AAG ocr jy ate ем св whether ir 15 receiver Cun 


Б 





eomouter. 


2. ПАО ГА PEGISTERS 


These two registers are used for the ATAC only. The 
Begisters were  -^*esinnated incut or output ov their related 
ШОС сс with the receiver. Шау were ¿constructed tto 
сгомтдје the necessary, teroorarvy storaae while convertina 
Ж НС! |Ы! ana serial саса Расх агл forth. Both reqisters 3re 
connected FC tune SO ewes wrth the rajór naifference being 
EN Iri-5tate con^ecticnrs of the serial Dos STA не о 
НОЈЕ re^!ster. 

The uut raeuotstrer Mane E) мэз the aasıar to 
irolement. INL а паше art 2-10 shift ceaqisters with 
га! је)! inout and serr4al outout. The parallel input cones 
En m the ATAC's FIG bus, whicn үсе егеп су schottey 
ШІРг(егс {о ге-исе noise. The lines are conrected to the 
PCs in such Ә мау аз to loan woros into two adjacent snif? 
registers simulitaneausly. This is possıble because tne shift 
Meaisters will only latch gata їп when 'ћејг rescective load 
memes 1S low. И Ресен connection ~ + the DIA-DIu lines to 
Don 1 eu the a arco roinatiína tne commands with tne 
meta, the outout register can be comoletelv and correct} yv 
Теа. А ис Clock from the receiver is connected to 
ШЕР |: сі each nt che eiaht reaisters, yhen it is present, 
DE Meee (1:6 бата throeuch tre register exitino through on 


Mot IC-VV. Me aoes tnarovah tne control section 
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IIC =P and on to the receiver, 

БИЕ outout сеатабег (Figure 9) performs the reverse 
operation. However, in order tn Separate it into words that 
are short enough Tara АТАС, the date has to be 
Шо |ехеј before it can Fe connectsea to tne PIN rus. The 
Meme otarce multiolexers, 165 =I through -L and ~U through 
ША) 3002 the requirec bhuffers, ICs -FE throuon "Сб, were used 
mame revent interaction with the PTO cus when not in use. 
М 1-5 5ere 18 more critical than in the input reaister 
шет. “efore the alaf GSenirs a read cycle from the output 


г, tf =e clock sianal Go the reaıster is stonpec (DSP). 


EN rrevoents t^e 4АТАС гот reading Рио пише а оса ту data. 
A1] tne ES nue B5rPEe"ame augdresseec ^w» conrnectina 
Br 1 and 5 to pins 2 573 4 respectively. The commands 


ШО = Ор) зге ANDed toer ye pP (мачђеа ап“ 1пмегбеда) and the 
Baur connected‘ to all tre multinlexers as strobes at pins 
l ЕО |12: “пеп the TAC reads а чого, tne XAR hits select 
Nora and the strore produces 1t Gurina the microsecond 


Ma the PÍP kus is avaılarle. 
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у. THE PROGRAM 


The Ge rap am Nas written іп twe rajor sections; a 
Pr rom monitor and a control. The monitor is called the 
Eun System and provides fhe operator the ability to program 
mee AlAC fro» tre soeratcr’'s terminal. Feceiver Control 
Commands the interface and, therefore the receiver. Both 
END атс wera initially writtan orinar ta Fhe construction of 
the interface, so “any ronıficarınns were mace usina the 
Цела“ System 3nd 1:5 sunroutinass. After tha tinten ole was 
ЕТТ Ө лс the Daraıver Lantra)] section modified 
ПЕС 20765! а *tunina of t^e rec>iver, the cemplete 
Ж ЕСТІ was Saved cr Dacar tare (arcendtiy Г). UCcCeryt ono 
MI р у SC 15 aG'scusse4 1n áppengix O ard a samnle run car 


бе found in 'incendix F., 


ИС ТРЕ MAIN СУЗТЕМ 


mee Main System sectio" consists of a small executive 


ғ 


Ж ЕЙ сгооџр о“ 1пеагссппескед Subroutines (Ficure 10). Tne 
executive provides a oasis for the subroutines when the 
I Ver contro! огосгат 1$ nct озтос ехеси+аа. It is tnese 
wW Outines that control the lave ӘСІ оно roe TRE 
aerator terminal. Ре routine 15 called KEYYR ana 


the emit Out Mout те, ee Te OUTPUT eonverts correct iy= 


3” (ес сотги!тгг words into ASCTI and disolays them on the 





Executive 


IN 


KEYMR » j CONTROL 
EI x 

| | OUTPUT 
CORE IER 


=== £ Subroutine Cal! 












Figure IO 
ATAC Program Block Diagram 
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Í. 


I бета 015 


CO 


-- calls CORF from KEYMR. 
И Pess -- Пбісзгізуес ^MÜ memory locations 
oecinning with 'address'. 
И 26517 520015601545 the contents of memory 
location “acoeress . 
ЗСУ ОТЕ ЕУ 9 yalue’ == Reolaces the contents of 
memorv at ‘aadress! with 
‘Value | 
В ess HESS at 'address', the 
contents of memorv are reolaced 
with the values typed on the 
еЗ оом та the command- 
Exit is accomrlishe4 by comrana 
nos 
E DAE - - ем во хесаћ ог. to CORE үз in 
fot erwise returns to ealiına 
ГЕШ лге,» 


voar осе Commands 
- - Cone cer ver Control from tne 
sxecutive, 
355 Ü == ОК ов о Cina to input values for 
ОП ООЛУ го песејџег. 
p d == r SG EEL UD control word. 
Cua == еее control word sent to 
receiver. 
d. 3 -- posu -c!xstecontrol recet'ved from 
receiver. 
.4 -- Sends set-un contro! worg to receiver. 
7-5 -- а с го тг" scan variables ano 
evecute a Scan. 
о == Бир ле аага Dysplavy control word 
fror tne receiver. 
h. 7 uw Бле ров га папе return to caller. 
la a — = па а се о госсгеат as 1f entering. 
Као је IV 


Mo Cer rogram Commands 


да 





ШЕГГІга!. “CYP does the reverse, and stores the input in a 
Бег for use hy tne caller. KEYWR- and OUTPUT were 
oroarammed tr accent and d^ndisclav only unnercase letters, 
numerals, and 3 small nurner of needed symbols. But, 
Mecause of fhe retned згтојомел to convert ASCII to machine 
code, ıt was found that each lower case letter entered from 
the kevboard was automatically maoned into its respective 
Weber case twin. Trnis relieves the onerator of the 
Mesmoorsibilityv of usina tre shift «ey. Apart ef “the KETNE, 


р tay (Пе ссепасог to Cisco lav 


meres COPE, is availarte 
and/or свое SoC ie ns о! nemnry. The four ау аат апе 


Memos ss IN this Feutire and their functions are displaven 


1" note ^ are "Se ^e takap пос fo Chanae см ә ® 
ТОП 4hic^ are use” hy the Main Sus tan., TATS со 
result 1" Gu | = бе Веле тешо tne ATIC 5 memory. Yt inet 


Ex. OUTPUT, and COPE, or routines similiar to them, үт 
ОИ ауес heen extremely cdıffieult to oerform anv amount of 
mere shootina or modification of (Ке гесетуегр control 


section. 


ПЕ СЕ ТУ CONTPLL 


ШІІ5 section of the svsten is a branch of the execufive. 
Мита пл objective is to cortro! ^Poth outputs ano inputs of 
ШӘ Ігіег”басе {гот tne operator's terminal. To assist those 
aerators with tittle axrerience ie ШІС system, tne 


Receiver Control Section 1 © pomi DB ЛЕСІП wi pc OmOol e sate 
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Was trucrions and orsarar safeauards. This produces almost 
meaoloroct o0eratior out, yt Goes 50 а! the expense of 
prooram simolicitv. ODiscussicn of this section 18 senarated 
mero two carts. First a broad descriotion of the comolete 
Section is discussed» followed Гу a aetailed look at the two 
meeeoutines which interact witn the interface. 

Vihen the Peceiver Control ргоагат is entered, it 
oerforms five toe rt ant Beh oS. т initializes all 
necessary f!aos; erapbles the receiver ата обез5 the MC aate? 
sends апл receives а сотгіете receiver word; ang displays 
Meer instrtiction set te the qperatcr. Beet Tes it calls 
от по тен anc nus Per a COmmanc. ren ar Ре = 
 Т/сгес, “тле огосгат сгеск5 ts lenalitv. Fee Ss nor 3 
Eug command, KEYuR is called acain. 

= 11) соттаго 15 а numeral ret„een zero ОЛО шаһ. 
Шар ја IV). ве сеп се "seovarated for discussion into 
three arcuos. The cisplay croue (0-5) inouts ano exchanges 
Mito rmation with fhe oreratcr. TE зе селио о паосоше (4*6) 
performs доегабјоп5 with the receiver, The final Ip ou S pipo 
Mmemmangs (7-8) are usea to exit or reinitialize the proaram, 
GPOUD one has one incut anga three disnlay commands. Command 
ESO instructs the срегаћог ta ineut the oerameters desired. 
Tt stores these parameters in memory in the aisolav format, 
ЕЙ соосогеа to contro! word format. Commands one, two, and 
three all aise | ay pomamebens.- Спе Gisrlays the last 
Darameters set-uo by Command zero. Тло disolavs the last 


parameters sert to the receiver. Three ри s the last 
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word received from tne receiver. Commands seven and eiant 
шаке uo grouc three. Seven exits the proaram entirely and 
returns to the executive after cisatliraq the receiver. 
ahnt, Gn the other hard, бело Che program TO 165 
beaqinrirg as if it had just teen entered, 

[he remaining three comrmanas are tne most important. 
бир two commanos contre! плена с ons Of tne interface, 
rara four 22 Све parameters set-up by command zero 
Ecc contral word format. п те ТО ного сео = 
Mesericeac Celowr ANG outouts anc innmuts a receiver word. ђе 
merely receive з word from the receiver, cormamd six 15 
used. The crocram calis tre input subroutine below and then 
exits ro сават поене fto а15сізу the carameters received. 
Cormana five scans a hara of frenyencies selectea by tne 
ocerator lau SS arar O gag occu erc обрела. a 
other parameters remain the same as those set-ur by command 
zero. 

puth the excection of the ШӘ вис косе executed „when 
Шет па and exitina *5eceiver Control, comclete control of 
the interface ana the receiver 153 resident іп apornximately 
Burty computer РР toS. Mecca orty саге groupbegdg into 
ШИЕ two subroutines “ЈЕ and "JS. WJS sends words to the 
meceiver ang WJ receives them, WJS 1сааѕ the information 
В эасгеззез$ (с Ге sent to the receiver into the computer 
registers. The adagressesg are then matcher to a ward of data 
ШИЕ сег!" (с the interface input register. Тһе rautire now 


waits for the ассгсргіаїе sianal aenerated by КІР. “hen 
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те 15 гесељтџее, а гљлаагг comrand is sent to load the word 
шета the receiver. NE Paice oolct the routine Checks the 
value of a counter. fps 5 го prevent the computer 
entering ап Масе ЧОО О if either the interface ог 
receiver 1S not turren on. [+ tne test is unsatistactory, 


Што routine prints: 


ТЕЗИ ОИР 
Cee eer eee hE Ty EAM) TNT E KE ACE 


and reverts tn ererator control. ine rne test С 


ПИК - с ~ с, Се сеогтсмЕ:јтле autonar ically continues to WJP. 


UNES eye cis Soother Sat cf andresses Int the computer 
registers. More, S sept E Ог кле HELP Sd cU als 
mecessarv refore anv actirn IS Faxen. | ne AL Gate “1s uci osec 


Memediately upon recent of this sianal. The receiver word 
шлеп loaren into the АТАС Ьу ourouttinn the address on 
рге XAP ШЕР Е не data on the PIO lines. when 
the corolete word 15 receive), the MC aate is opened. At 
ms poirt t ОИ сек osapvEtoltestotor command Sx. [his 
test determines whether не conmuter = sendina and 
meeeiving or only receiving. if tne executior of both WJS 
and ЛІК is Кетпа nerfcrred, a comrarison between the word 
mere aac the word received is recessary. This comparison is 
дрес 1f tne computer is only executira “JR (command six). 
Be first ЕЕ com roa! words sent by “Jo And received by 


“JIR зге user for tnis crrnrarıson, when it is оег+огтеа. It 





Er wcrosceditfer, the comouter returns to WJS to repeat the 
висте until ore of two conditions are met? either the words 
match cr the WJS counter test discussed earlier fails. | í 
myer words natch, "JF cortinues on to convert the received 
Поле го! words е mesgispiayv format and then returns to 


me caller. 


О 





УТ. PECOMMENDATIANS 


NEN pens t stands го“ is but а beginning. 
ШОС топ5 and modifications for future work should include; 
EN converters for the receiver outputs: Morse and/or 
teletype decocers; and an exocansion of the computer oroaram. 
Mao lerertation of Ос ЗЕ ЕГОР САО “Төр Ves the third. 
There are sore oceraror assistance program modifications 
meee need to Fe nade. о аз Come Immediately to mind 
ara ae) а ге бос Є аоогї the scan routine fror tne 
meeraror s consale, ara (2) the arilitv to chance individual 
Шігетегегс іп acdaition *o te seteur cormand alreaav located 
E tne а, ое ое ча aD Converters imolies 3 
DINOS rar increase ПО ООСО е эдас process tnis пе, сата. 
china roútires and probably some haroware will be needed 
mor the Jecoders, The caoaFilities of the svstem are 
шп еа only Ку the abilities of сће срегаћог ann 


јгаттег,., 


50 





I CLUSION 


NOA 35 885 сотошкег гедиљгез опју trat data obtained 
from the receiver’s word, t^e interface is flexible enough 
te provide reliable results. At this tire there are no 
боп "huos" in either the interface or the proarar. Both 
Rave heen thoroughly tested to provide the operator with the 


ШТ песегсагіс svste- cossinpnle. 
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00-12 
mie =| 
VCC 


SO ' j T 
72071755 | та uy 
БІ 2-67; RD2-C 

GKN | GRD 
мие о i ҮҮ-© 
үн-12 | YY =i 
NV: = Û ҮҮ-г 
мето! Үү-10 

nc nc 

G | GRD 
= 10-19 
RR=9 + 55-9 
ХУ=о | Хх=4 
AX=12 | XX-70 
ңмер t ХХ-в 
Ml -6 | У 

RD?=21 y; en2-21 

ЕВ QUOD 

| Y Y 

74504 i 

RY БП2-4 i 
ХЕ! РР-5 + ! 

j BR2=3 i 
ж РР-Ц +! 

i un2-2 
“| О. 

' GRD i 
£! rc ! 

i rc Í 

À PP=6 * | 

oNe=5 
А! PP-14 x! 

У |, 
VC í 


EL KANN KK NY 
RL RN IK N KIN A KK N 


commectigm shown 
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me Board Three 
ЕЕ ОЕЕО tml ocatioms (from ion of board) 





АЕА СЕСИИТЕ ОЗТ 


| ШО | KA і ЕЕ VN N iy i 

ED ! ШЕРІ 57 | 1176 Вазо i EOS ak et ' 
m | aD$-1 І VEG ЕЗУ Ет ое | BEN3-5 
A = 15 ! 502:-1! !Li-1/LL-3! &D5-17 | mic 
ENS oD5-6 Вотан! ЛЕВ, dPh$-1^ | BN 3-4 ' 
S OE LL-10 | Be | в لل‎ =! 2 i s 
ЕЕ вода : VCC 6875-7 | GrD Í пс 
о RD$-9 | nc | ES O Eom e = MM=0 i 
E LL-'! пс | СУР GRA | GRD 
Б! GRN : NE : ВГ5-19 ! an s< | nc | 
EN 505-15 | ET вређа Ма i rc | 
m 1 EDS S AC а RN 5-1 mic | 
ШІ! Пе = j r C Ec MU er 3-3 | nc i 
O PMA =Q nc UI ELI MASS i nc ' 
NS j GRD | GRP ; LL-12 i ој је = | ПС ; 
| ' Те | ae VLCC ' MET MET | 
NS | БРО IS Y O REKEN KK INN KK KINN | 
ES | ЕЕ NC IN ER X XXXXXCXCXXCUXXXXXXXXX4 


<7 





Ил AA 


ЧИ 
ич Гу — — 0 


14 


N NN m — — =— =— 
> N = ټ‎ Dead JI 


ил 


ла 


= 


~ = x 


Connectors 
| lc un t 


; RD] È 
МЕЕ-2/402-10/С5У1-2); 
ШЕЕ = ЧАВЕС ТТАС е5 
НЕЕ ЕВРО 1 2# 7 (М1 4! 
ЕАК -1 5/4] -5, 
fee busRDe=-17/Chi-o! 
ШЕР 2/502-То/СМ1-7! 
= оу пре - 15 /С 7 : 
ШЕЕ-Ш/РО2-14/С%1-9; 
Це ГА СИЕН 1-10! 
FST STIRA ORT! 
ЕР Ро / ну TZ C r =< 121 
mee | 2 77 ра-А / (4115: 
о с=р/ррег/ 1-25! 
= / гр рде/ СЛ -24' 
= у ре=-ч/ Стје-2 5! 
meme FR SAD PHS/E NI =e 
pot == | 
Е = 1 7 
Ее 
39-6/(М1+-15 
ER-T/CNI-?O 
ale 
GRE 
ale 
II-14/CN3-0 
nc 
7727705-+15 
С-5/Сім2-9 
С-е/Сч2-8 
A=-3/C1;?=7 
BH-1/CN2-6 
A 
А-1/См2-й4 
nc | 
Dou p tet 
mie 
ЕС 
еп = та 
PO-5/22n2-D 
A IN =L 
NO-=3/5D2-B 
DD=-2/5R2-4 
E-1S/bC 3-6 
ES 


~ 


= - 
е а <= = = ~ - == 


– = - - — 2 - - == = «> = - o = 


me = ғ ~ = -« c «o = == == 


= аә === == == <= ~ = = <= eF == = um AD ~ ч» == D RD == == == = = == = ~ - == 
— == 


v => 


Ri)? 

BRD 
YY-5/RERD1-213 
YY-35/RD1-14 
YY-1/RD1-15 

YY-11/RD1-1'6 
ИО! -Те 
XX-0/RPh1-211 
a= ae о 
ЕО A 
x -1/=01>-] 
A SAR e 
$4 -90/RD1-2 
Uem S57 BD 1 =a 
Я 
> ED] 
луч = | 3/РО1-6 
pg ue 

с 

E 
90-15/505-ё6 

ERA 
puo JA EDT wx 
GQ-1/RD1-! 
ЭСЕТ 
ULUSOY 

EG 
NC 
^C 
AC 
AE 
gie 
го 
nc 
EC 
nc 
nc 
nc 
СЕ 
E 
GE 
AC 
gre 
Г\ С 


бо- по ве сле=соппестаре 


~ ~ ж а = am» PI m чь -— == = =- - = ae = = - «ә == — - „= «ж. < ж om = ~ = 


==" == == ~ = 


805 


NI/JJ-1/MM-10 


MM=-A/RD2-2| 
В Е 
NN-2/CN2-2 
м № = 1ИСМ2-3 
Jule S БЕКЕТ 
LLU-5/CN2-10 
20-5/С52-2 
JJ-6/R8RD2-K 
LL-6/fh2-11 
nK=2/050 3-3 
қк-%/СМ2-4 
oe AO ee 


IS iS 
SAS 


MC 
nc 
LL -0Q/CN2-12 
Li-^5R/CN2-711 
KK-*/PESET 
ME 
VCE 
СКО 
Ne 
nc 
nc 
nc 
nc 
nc 
AC 
nc 
ПЕ 
mc 
ae 
NC 
nc 
nc 
GGE 
FE 
Fre 
Luc 
NE 
ne 
ПС 


== ul m 


^ A === - As = = ~ = ~ = љ- = = 4= = <= wee .. = <= = + = ff == <... == = <= = D _< = с a <= <= e282 = = m Am o m += == = = = = 


— эз = = == =з эз == – Ml A о = 





ED n! @ : 
J 1 РО | 
ИБО ЕТ "РП 0", 
fe) ВО1-с "PIC 1": 
Pee poles "PIN 2% 
БИ Брј=а "PIO s"! 
КИ = 15 "РІП 4"! 
БИ" -)|-6 "РЈО 5"; 
ПИ 50 | -7 "916 А": 
Г! -8 "РТО 7": 

E 851-9 "Рп я"! 

ВЕ -оО1-10 "еј о"! 

БЕП 1-І! “РТО 10"! 

| -1> "РО 11”! 

meee ЕГІ-Т "Ipp" | 

= | ne ' 

ШКО! 01-17 "маб ur! 

ДЕ Ро] -1а "XAF S"! 

EN S351|!-2u "YÀP о"! 

ШИ) EDÍI-19 "yAR а": 

НИ ОГ |-е! "ХАР 15"! 

EI | pu ; 

в: 301-16 "PTO-1S"! 

501-15 "PTO-14"; 

en] - 14 "PTO-1*"1| 

Бо | +] 5 "РТ0-=12": 

Bee Discrete Coroone 

Caoecitors 
E01 uF ; HH-1/HH-14 
e uf |} HnHF-2/Hn-15 
.20 uF |; ннез/нне-12 
ЈА ЈЕ: Бе-а/нНН-]| 
201 ЧЕ $ HE=-S/HH=10N 
.J7 uf | ннен я 


CEE Connectors 


Eve 
ЕО 


AD =4 

BD 3= 

91-м 

801-1 

ОЕК 

AS 

ann 

BDl-F 

пре 7 

о 
SS = о 
СОЕ 
nC 

E 

Be 

cie 

E 

E 

NC 

De 

nc 

po 

nc 

aro 


nts 


Bo 
ec 
"МС 
"мг 
"DO 
u D 
Mj TID 
"TR 
IN 
"DT 
AD 
ЕГІП 


О 
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> > ^ «. 


- еә = = ~ - - = "з ===" ч» ч» ^ a 


m - = „= ~ = ~ = 


Па 


ІШ-Е 
pom 


CI 
se 
еше 175 
Sala 


nc 
nc 
ale 
ne 
DIE 
ГЕ 
me 
око 
СС 
me 
пе 
als 
nc 
nc 
nE 
ПС 
nc 
me 
nc 


"EEK" 


"DATA K" 


О" 
"K AF" 
"ТЕК" 
"Бр" 


Resistors 


1 
Ү-1 
VEC 
MEC 


Trimmer 


2 


Netus 


УСС 
VCC 


ЕТ 
UCL 
| vCC 


= = 


=т= = == ewes === == 2 2 Ss 


- eo o ә. еч ә еә 





APPENDIX B 
АРА АРЕАЛА А TESTPUCTIUNS 


Power Uo 
ет rroo Ге! Dower ther turn on power supplies. 


Power Down 
Ша” 
aster Clear’ 
Bower wot Т ШКО sSucolwyes, Bower off to contro! 
oanel. 


Fun Ргосгат 
Easter. .Clear' 
wat TIVE 
EUX SEG 
МЕН (55с<ссіатето with ^X REG) 
VEVORY ' 
set start address +1 in keyktoarac (Hexacecimal) 
МЕС 2 
EE d(5scsocioteo wJt^ FCE) 
B DM 


вор а Franrar 
‘HALT! 


вас Memory (from front oanel) 

ELT 

Set desirec adaoress 1^ kev board 

Select ‘MAR! 

MES (associated with УКР) 

ШЕР (increment) 

ВЕС (decrement ) 

Adgress 15 cisolaveoc s3bcove MAO key, gate is disolayed in 
Pad LEDS anave VEMÜRY kay. 

Me TEE Tor DEC as mecessary to arrıve at memory location 
desired. 


Weyte into Memory (from front oanel) 
ЕТ 
Set arcress desired 35 described іп Read Memory. 
Бет desirea data into keyboard 
ИС 1=-—(а- -остласеј мубћ. МЕРКОРУ) 
value Me ao wall be erterec ınto eıther Memorv 
МИР ОР А с етеоштег Feaister (FILE). 


AU 





Мо с гар Load (parer taoe) 
МАРУ 
'MASTFR CLEAR” 
МАО REG” 
ҮЗІ ме" 
E UB б= сесетабеа with AUX PEG) 
AER Y 
бес 0001 in xeytoar? 
Шаа) 902 s Verify onlv) 
PUR" 
À t era of касе cnack огсагат status lights (red LEDs 
Э Е сше о ае tors) 


0000 Ро ве обе о. 
EE DD E MEO 
AS e ay error 


Al 





MAFFRE DTX C 


ATAC PROGRAM ASSEMBLY 


Assembly of 3 SOS Ram 15 divided VEO five parts: 
Titing, producina сыс сес сп ІРУ 360, conversion of 
BEsolute ^ec« i^to ATAC format, Ота Иле славе с tape, and 


meding ATAC. 
ИН г cenn the orocrar. 


Precrars tar Е баг се о г:лстепг in the assembly 
Еп оле descriked in ATAC maruals Volures fne, ana ЗЕТОТ 
"уп! бђег rroarar must be claced or cards for tne IBM 560 


= follenina format: 


Ма а foe eee Gt VAPT ABLE CONTENT 


AS 


КИР еоаослпа an absclute deck 


Це ге“ сео is td load the assembler on to the IBM 
360 maomemecdmetiac tame. This Ts dore bv executina oroaqram A 
in Ароепоіх E. Ше але = ге Сре огосгат from tape to disk 


би saves it for one year, Orce the assembler is stored the 


Бе 





Тото cards olacec in the front ot а procram written 
following the пита је у рапб 1n I above will ресе ап 


Mesolute deck ana a orint-out of the crocram. 


S 2557 JOP (0729,9194,0057),'CCH ATAC ASSEM,', TIME=1 


// ASSEM ЕХЕС Рбм=АР$$,РЕСТОМ=220К 
ZISTEPLIE 0D USN=S0729. ATAC.ONF,UnTI=3339, 
// VOL=SEP=RISK02,DTSP=SHP 


fee PUSFOOL PD SAUDITA ES 

КОКЕТО/ЛЕОО Гр SV CUTER 

mee ообо! DD EVES TSI 

E TORFOO!I го Е ВВ, СРАСЕ = ССУЕ 1} 

ESF TOSFO01 AD Ue earn АБРАСЕ-=- СУ, Ст кеј), 


7 СКО ГЕ У ЕО, С ВЕСЕ =92 ) 
E TIOFOO1 PD INE A EDS CEC LS CTP, 
А К ЕУ сл РОЗА НЕКОГА Sd Pod, LRECL S42} 
РГ 20200] РО ПА -RXDECCUYL.(7,2))., 
2% Па ар = о ои ко 212 =20Ј1, РЕС1 25080) 
O OYSPPTANT ГО SYSFUT=A 
MASAS TN ED * 
EO 
SASSE" 

TOT AAL 


асе written oragram here.) 


END 
¿BASE 
С САО р 
SEND 


Ee absolute deck ıs in the forr: 


Memeo 9c 000% adhe 310Fbc 9451 09%C Abc 7109CNIc TIVE ARD460309hbd952/ 
/ej0100009c015a 
poos5gefda93eot109f5ea0002^aeet0!0a02ed000230e10109f7ed0007ae/ 
/c1070509201258 


EN Must Pe translatec for tne ATAC, The memory location 


of the Сге wr r O 15 amaia пе | first four columns. 
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Мт five ana six Contain the number of word fields on 
mere card. The assembled oroaram 115 located in columns 


E 70. Ine Tara to columns ame oarity., 


me Conversion 


еее Ее rece received from tre [RM 560 126 loaded 
noto the РОР-[ 1. роте cards is checked; 


ue conversion orooram- (convert '*ilename 'filename') can 


БЕ nxecuteg. (Редагат C in Arpendix F) 


KEC n chin “acer lane 


ШЕ 1 s соде mis + [ron Aaa eras to бе РГР} 
where 3 paper tape cam be punched. Here, the command to 


Bench a tape 15: 


eater iN enore > /леу7рео 
КИН cacdina tne AT3C 


order to load a tane "NE Сесе connector must be 
connected tos tne Paper Tape reader and the reader set to 
ED hauc. ECCE сајев my following the instructions 


Ша ібсепсіх 8. 


AY 





APPENDIX D 


ESLE АТТАС OUTPIT 


erator inputs are underlined. 


Mieerator Nisclav 


ХЕС 
ОКСК ЈЕ Ј ј јптоп 
DEREK !FIJJnMyH 


ЕЕС 
«CO 


СПЕ 
+l ОБОД 0380 
UF JO 9990 


CORE 
eee UF OO 
9Е90 0900 


CORE 
+С5 ОРОО 
+0250 








те 5 
+4567 

+00 

MED O 0256 
OF 01 рг» 
En 4567 
CORE 

+20 

+.) 
QzSET-UP 
НОО Лу ТРМТАТЕМЕ 


BeERTSPLAY CNNTROL 

ESPTSPLAY BECFIVED 
КООШ ТРЕ TENTATIVE 

SzSCAN 


AS 


Comments 
«Бхеспбіме echos 


kentries other than 
x“conmanas 


КА Про КЕ 


Mee at ier ЮИ 
icnancen to 9208 


веса tons ВЕ РО 
kchanaen 


tconoletion of chanae 


Ке t com, CORE 


хЕдтгу into Receiver 
:(omtro! 





BERFCEIVE CONTROL 
BZDNNF 
BERETINITIALITZE 


BEFEIVER CONTROL 
+0 


Een (HZ) 


+1240000 

ТЕСТ МОРЕ 

ШЕ ДМ 

ШЕРУ 

EET) FIXED 
ПЕРО VARTABLF 
оО 

52058 

65158 

= ~ = | 


EN MORE 
Maro AUC 
MORMAI Ag 
а А 


+9 
GA 
= Jl AL 


уч E 


+0 

IF BANDWIDTH 
ОО HZ 

2-2 KHZ 

324 KHZ 

Bao KHZ 


2 
RF GAIN 
(PERCENTAGE 


ox 


+ Я 


AC EIVER CONTROL 

+1 

Meee = 1240000 HZ 
SN YODE = HOLP АСС 
MERA MD IDTA = A KhH7 
WETECT “ODE = AM 
ВЕРЕС = 455000 nZ 
АТМ = 88% 


RECEIVER CONTROL 
+2 


56 





ШКЕО = 550900 н? 

GAIN MODE = WORMAL AGC 

IF BANDWIDTH = ñ Khz 
ТЕСТ MODE = AM 

Meee rREQUENCY = 455000 HZ 
RF GATN = 85% 


RECEIVER CONTROL 

+3 

FREN = 550000 HZ 

ST INDE = NORMAL АСС 
NXEPAMONInI" 2 8 KH7 
ВЕТЕСТ МОРЕ = AM 

NE REGUENCY = 455000 HZ 
RF GAIN с 857 

ПА. STPENGTH = GAs 


ЕТУ? CONTPOL 
+4 


RECFIVEP CONTOD 
+ 5 

SCAN 

ЕЕЕ OF PEN TH nZ 


0000909 
END FREO IN H7 


+1003000 
Beem INCRE WENT TN HZ 


T1000 
ВМА STRENGTH % 


+67 

FREQ = 1001900 

GAIN MODE = HOLA AGC 
IF RANDWINTH = я KHZ 
DETECT “OME = AM 
BFO FREQUENCY = 
RF GAIN = 82% 
Bien ЗГЭЕМСТН = 72% 


455000 HZ 


PET VER CONTROL 


+7 SN ипо 
EXEC хРесејџег Control 
+ 


б 





Е £ 
КОЕ ee GRAMS FOR [HE ASSEMBLER 


a Меј огесагат 15 cum om the I5*-360 to transfer the ATAC 
assenbler Mae a t= 0b to Disk and stores it there for 
no уеаг. 

// {GREEN JN CARD] 


meee oP RIT DD SYS UTA 
//SYSUTI DD Petey ee Ie Noe ae (Ten, (90),,CONTIG) 


//DA] ПО aes ela ee SEA TAC CONE, 

of со, 1 Oo, 70), , CONTIG), 

77 Bern Lp, UOLzSEpOIZRPOOI.S35 

EBENEN E DÜCUMTTE(COAaAOO0,,DFFEP),DISP-Z(NEW,PASS), 

/ / КЕЕ ООСО, 

LZ DN QI ОБ УЕ ЕИО Т РЕСЕ е6 0, ВЕСРМ=ЕВ ), 
/ / ПОЕ ЕЕЕ ЕТО ОБ 

SS IA ae k 


зои ПА АИ А РАИ О АИ ТА то=е зја= РСОС5, 
FRMAYTDO=STITAPE,FRNM=S22300=2(ATIN06, 3), 
pee Bao AS ATAC ONE 


/ж 
К, р sae MEI NE, EFF бутсок, 
/ / ОЕ ЕКИ TFT LETE LIST о 12Е=(256К,20680)' 


И SPRINT DD SRM TEM 

eee AR Y D^ DSMZSU7Z2OS.^ATS5C.OME,UNITz2OS!4,VOLZSERZSPODL*, 
a Во 

ВОТ OD DSNAYESSYS1.FORTLTR,DISP=SHR 

ВАЗЕ МО DD DSNAYE=SSN729,ATAC.NnE, 


2 / tha eS, VOLESESEZ ENT Sake, 

7 l j A CEEFPI,L AREL SRETPDSSOo0, 

Lt See = (CVE (oy lo Cy RLSE ) 

Memeo) DD UMITSSYSDA,SPACEZ(TPK,(19,19),,CONTIG)O, 
// Se = So OD 

eet OL Ths DU * 


НОЕ L IRRAFY(DVIIDL ) 

NEIGE 4SIV(IHFESAPD) 

EuUuDF LIPRRARY(CAPSSMO') 

EM UU EU SIMIPSEMS,SITVISA,SIMTKRI,SIMIOT1,GUL) 
ШЕСПОРЕ LIRPARY (XFL YON) 

ever! AY Al 

ED .SIMUL,*NSIMGI A, TPEMTSY,IHCESA? 

ШЕРІ vVIHT,TM,QUT 

Br ERT IHENRRN,TIHmFXTD 


AR 





ВЕЕТ JHERSM, TRECS" 

MS ERSK АРСА РРСТОВ, РАРОТО, ЕЧЕРОЕ 

ШОКЕ IMEDIR,THEDOA,IRMETOR 

K OS CRI ТНЕТОА, ТНЕОСЁ 

ШЕСРТ IHERSN, TARbSF 

INSERT ІНЕЛХ5 

ШО е IHERSD,THEUST, IPERST 

ШЕСТ IMEVPF,ITHFDMA, IHEVFR 

ШЕГІ ТЕСПИІГУІТНКУЕО,ІНЕУРЕЛ, ІНЕУРІО, ІНЕУРВ,ІНЕУ5С 
ЕСТ THEVSD,THEVFE,IHEDCN, IHEUPB 

EN "I IHEVFÜ,TIHEVEE,IHEVPG,THFVOB,IBEVGC 

MS IE ABN TRE TOO, TAE TO", IMAEPST,IPEVOA, THESPRT 
meer! TREPRES, THEEPR/,IPESIZ 

ШІСЕРІ ATSET 

OvERLAY Al 

TEE SENZEERTND, RERT72,NSKOUT,.CARKDIN,PISKIN,ERPRT,PRTADD 
ПИ СОЗ, РЕТОЛИ, РОТОР, ВЕТТЕХ, КЕРТ1Т,РРЕР,ЕРТТТ 
OVERLAY Al 

fee | PAmYRD,OREST™ 

Meee si AY Al 


Peet Rr, 57015, RST STODIA, TIRAGE 
EPI EFDCPD,ARNPMT,A^AmTOH Fe. ОЕ, НОА, СКАТ, НЕВАМЗ 
ЕТ ITINITF,ACTIVE,STMTIM 

р, 


ШЕРТ ОҒ, DTA, ACT, TIME , i! RP, DEADT,DEPUG 
BUERLAY 32 

Meer? CEVEL,DMATOT,PDAATOA, DHATOP,RIOTO 
ШЕГІ REWSCT, OMA, OMAN, CIN,RLOT“,FIOINT,INTOLY,OMAINT 
INSERT DTRAN,PIITACT,PANDN™M 

OVERLAY Al 

INSERT HEPRNT 

NVERLAY А] 

INSERT LOANDEP 

OVERLAY А] 

Moser! LIWK,ENTEYT,SI LH 

ENERLAY Al 

INSERT PLATAC,TOPACH 

EENEAY $ORJFCT(8REGIOA) 

EN I ORJECT,TuIT,ETB,SCAL PH, RCHEX,RPCTINT 
INSERT МРАТЕ 

U PL AY SOUMP(REGION) 

TNSERT SMDLMP,PAGE 

ENTRY MAIN 

МАМЕ APSS 
ж 
7 AE TES EOS Y 

EE OPRINT PD SYSCUT=A 

ISS UT] DD ЕР, ал 4, VYOLSSEPSSPNOL 3, 


КА poss ЕО. С. ОЕ 
Моје DD DISO=(NEY,PASS),UNIT=3530,+VOL=SEF=DISKOO, 
/ / В У ПАЛАУ ТАРА TaN; 


еЗ 





af 

// 

их 

Æ SYSUT3 
отита 
Ш ӘТЗІМ 


Dl. This D 


morrect for 


main (arac; 
Int aranc 
пог Хаг 
{reat sts 
met Src 
НЕ ЕО 
КГС Y 

For 
int 
ca 
сла 
во 
stenr = 
mee (aro 
{ori 
evi 

) 
SINE 
E ouf 
eR 
e x1 

) 
putrl = 
EU tot.f 
no (вые 
Kerr 
ех 1 

} 
аге = 
БІРГС (s 


while ( 

по 
ingex = 
jnaex = 
ahile ( 


ЕУ со обор О ,1а),  5Е), 
ВЕЕ = о Ко 1 7Е=1 5950), 
‚LAGFL=ENF}PNDE3H0 


ГО И Е РАСЕЗ ТРК, (20,5)) 
DD UNTT=ZSYSDA,SPACE=SCTRK, (20,5)) 


DD ж 
ИТТЕН 5 о Тет Рмррезто 


r Om p am converts the 


mat o Pres TAC 


kapav) 
Qu ; 
Месту 15 7ех, Index: 
um 
РІ; 
bunt 

flaes; 

msc E 
r Nex ED? 
СОБЕРЕ ОТ; 


НОУ ORIEL tOntres 
0205 
С ш ES 
pau о ла асоопесее are incorrectas"); 
Cae UG 
еони = со ел Гаага; Tila 0); 


Vine то < U) 


БН с бкосег ASE; aray |!!!) 


Bei), 
jf n nti ass; 
Maes = срез. Caray [2], 0777); 


St Мәс єз} 
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